N-N 1 .. . have selected from these cases only such in which the anatomical situation has been actually verified, either by autopsy or by surgical operation. I find myself in possession of clinical notes of 253 patients who had signs and symptoms pointing to intracranial tumour. Of these, however, only 119 cases have been anatomically verified and I will comment on these alone. This is but a modest total. Its smallness, however, may be compensated to some extent by the fact that the observer has been the same throughout, although I should like to think that even this personal factor has been improving in quality, with increasing experience, as the years rolled on.
The analysis of even this moderate number of cases has proved a lengthy affair and it is impossible for me, in the time at my disposal, to quote the details of some seventy illustrative cases which I have selected. I must content myself, therefore, for the purposes of this address, by showing a series of slides exemplifying tumours in various regions of the brain, leaving their more detailed description for later publication elsewhere, where those who are sufficiently interested may study it at leisure.
GROSS ERRORS IN DIAGNOSIS.
Let me now refer to certain gross errors in the diagnosis of cerebral tumours. This is a category of cases of which every honest observer should keep a record.
Many authors dignify such cases by the name of "pseudo-tumor cerebri." But it is more accurate, although humbling to one's self-esteem, to record them frankly as. mistakes in diagnosis. Whether some errors are less blameworthy than others, depends, not so much on the amount of human knowledge or acumen of the observer, as on the amount of care which he shows in striving to attain a correct diagnosis. Doubtless some of my audience might have escaped many of the particular pitfalls into which I happened to fall, but I would remind you of the old maxim that not one of us is infallible, not even the youngest. And perhaps it is just as well, for if the day ever arrives to any of us when we cease our upward toil and stop learning, it is time for us to retire from the practice of neurology and leave the field to keener and better rivals. In any case it is not for me to philosophize, but to record the following cases, as examples to be scrupulously avoided. Needless to say, these are not included inthe tabular list which I have already shown.
Case No. I.-A young woman, G. Tr., aged 17, had been liable to attacks of headache and vomiting for many years. Three years ago she had an attack of unconsciousness in the street and was carried home unconscious, with rigidity and loss of power in the left arm and leg. This attack was followed by vomiting. The weakness of the left limbs passed off within a few days.
Eight months ago she had a second attack during sleep. She was found comatose, with widely dilated pupils and clonic spasms of the left face, arm, and leg, together with clonic twitching of the eyes towards the left. She did not recover consciousness until eight hours later, when she had complete left-sided hemiplegia of the face, arm, and leg. Together with this, there was complete blindness of both eyes, the pupils being dilated and insensitive to light. Coarse nystagmus was also present. At this stage she was seen by an ophthalmologist, who observed that the optic discs were pale, with marked reduction in size of the retinal vessels.
After four or five weeks of total blindness, she recovered vision to a slight extent, so that she became able to distinguish large moving objects against a bright background with either eye, and even to recognize bright colours. It was observed, however, that her vision was no longer central and that, in order to see objects, she had to hold them to one or other side, in the periphery of the fields. The nystagmus persisted. Although the eyes,remained severely disabled, the weakness of the left face, arm, and leg steadily improved. She then became bright and alert once more, able to use the left arm moderately well and to walk, dragging the left leg.
On examination she was a tall young woman of heavy physique. During the last year she had grown three inches and gained twenty-one pounds in weight. Her height was now 5 ft. 9 in. and her weight 164 lb. Radiograms of the skull showed no abnormality and, in particular, the bony sella was clear, with overhanging posterior clinoid processes. Vision was severely impaired. She was only able to distinguish a bright light in a small area in the left half of both visual fields. The optic discs were atrophic and chalky white. The pupils were dilated and insensitive to light. There was constant slow lateral nystagmus, increased in range on looking towards either side, especially to the right. The cranial nerves were otherwise normal. There was a trace of left facial weakness, so that the left eyelashes were less deeply buried than the right on screwing up the eyes, and the left naso-labial fold was a trifle shallower than the right. To cotton-wool and pin pricks there was no sensory loss. The left grasp was a little feebler and the left lower limb a little less powerful than the right at all joints. There was no unsteadiness with the finger-nose or heel-knee tests. Her gait was that of a blind person, and she did not drag either foot. The supinator-jerk, knee-jerks, and ankle-jerk were all brisker on the left side and there was left-sided ankle clonus. The left plantar reflex was extensor in type: the right was flexor. The left lower abdominal reflex was absent; the other abdominal reflexes were normal. The mammary glands were well developed. There was no abnormal enlargement of the hands, feet, or mandible. The heart was normal; the blood-pressure measured 130/78 and the urine was free from sugar or albumin.
Pneumo-radiograms were carried out by means of bilateral ventricular punctures. The left lateral ventricle was found to be slightly larger than the right, being reached at a depth of 5*5 cm., whereas the right was only reached at a depth of 7 cm. from the surface. The ventriculograms showed no gross dilatation, but the posterior horn of the left ventricle bulged inwards beyond the middle line, thereby suggesting that the right posterior horn was relatively smaller in size.
The cerebro-spinal fluid contained less than 1 lymphocyte per c.mm., gave negative Wassermann, gold, and globulin reactions; its albumin content was 0 * 01 per cent., and sugar content 0-058 per cent. Glucose tolerance was tested in the blood. The curve did not rise above 0 v 15 and was slow in returning to normal.
The presence of headache, vomiting, double optic atrophy and almost complete blindness was strongly suggestive of an intracranial tumour. The rapid growth of the bones and the increase of weight, especially during the last twelve months, were further suggestive of insufficiency of the posterior lobe of the pituitary, whilst the slight increase of sugar-tolerance was also compatible with such a diagnosis. The likeliest cause seemed to be a congenital suprapituitary cyst. The two attacks of left-sided hemiplegia, one of which was accompanied by clonic spasms of the left side, seemed compatible either with a sudden hLemorrhage into a cyst or some other transient vascular disturbance implicating the right cerebral hemisphere.
In view of the profound blindness, I did not feel justified in suggesting surgical intervention. Nevertheless I took the opportunity of obtaining the advice of Mr. Percy Sargent, with his wide experience in brain surgery. Mr. Sargent, like myself, suspected a suprapituitary growth and agreed that operation was not called for at the time. The patient accordingly returned home.
A week later the patient developed a temperature of 1040 F., which persisted in spite of drugs, sponging, icebags, &c. There was no spasm and no paralysis. After a week it was noticed that the nystagmus had ceased. She rapidly became drowsy, with occasional spasmodic jerkings of the eyes to the left side. Following this, she became comatose and died a fortnight after her return home.
The post-mortem findings of the brain were a surprise. Instead of showing a suprapituitary tumour, as one had expected, there was a pigmented area of softening in the head of the right caudate nucleus, apparently from old hiemorrhage (illustration shown). In addition, there were numerous small ground-glass patches of disseminated sclerosis, scattered throughout the corona radiata of the right cerebral hemisphere. The left cerebral hemisphere was almost completely free from these patches, of which only two small ones, in the earliest stage, could be detected. The cerebellum, pons, and medulla were normal on naked-eye section. The pituitary gland was normal in size, but unfortunately was not removed for microscopic examination.
Looking back on this case, the chain of fallacious reasoning was as described above, whereas the true sequence of events was probably as follows:-The patient's original attacks of left hemiplegia were due to a vascular lesion, the traces of which were ultimately found in the right caudate nucleus. The progressive optic atrophy was not post-neuritic, as was originally suspected, but was a primary affair, whilst the nystagmus was not attributable to the blindness but was one of the signs of a disseminated sclerosis. Had all the abdominal reflexes been absent, we might perhaps have had an inkling of the true state of affairs, but the absence only of the left lower abdominal reflex was regarded as merely an evidence of an ordinary hemiplegic attack. It is difficult even now to account for the adiposity and rapid growth of the long bones, unless perhaps there was a patch of sclerosis in the posterior part of the pituitary body, whicb unfortunately was not available for microscopic examination.
The next two cases were diagnosed as cerebellar tumour, whereas events proved both of them to have been cases of hydrocephalus, unilateral in the one, and bilateral in the other.
Case II.-A little boy, P. Ro., aged 8, following an attack of measles nine months ago, developed headache and drowsiness which culminated in a left-sided otitis media, requiring puncture of the tympanic membrane. Otorrhcea persisted for a couple of months and then ceased. Six weeks ago an abscess appeared, for which a complete mastoid operation was carried out a month ago. This healed soundly and there had since been no further ear discomfort. Three weeks ago he was noticed to have a squint in the left eye. After apparently shifting from one eye to the other and back again, the squint ultimately settled in the right eve. The temperature had been normal, ever since the mastoid operation. There had been no headache or vomiting.
On examination he was a bright, rosy-cheeked, intelligent little boy. Both optic discs were severely swollen; vision in both eyes was reduced to A. The pupils were equal and normal. The right external rectus was paralysed; the other cranial nerves were normal and hearing was acute in both ears. There was no motor or sensory paralysis of any limb. The right upper limb was slightly unsteady with the finger-nose test; there was no unsteadiness of either leg with the heel-knee test. The knee-jerks were not elicited; the ankle-jerks were normal and equal. 'The plantar reflexes were flexor and the abdominal reflexes brisk. There was no cervical rigidity and Kernig's sign was negative.
The cerebro-spinal fluid was under great pressure, issuing in a jet of six or eight inches. 22 c.c. were removed before the pressure fell to normal. The fluid contained 1 * 3 lymphocytes per c.mm. and had no excess of protein. A leucocyte count in the blood showed 10,000 white cells per c.mm., of which 67 per cent. were polymorphs, 31 per cent. monomorphs (22 small and 9 large), and 2 per cent. basophils.
In view of the negative findings in the cerebro-spinal fluid, an inflammatory lesion was excluded, wrongly as it proved. The unsteadiness of the right upper limb, so far as it went, seemed compatible with a right-sided cerebellar lesion, whilst the intensity of the optic neuritis called urgently for relief. Accordingly Mr. Arthur Evans did a bilateral decompressive craniectomy in the cerebellar region. When the dura was opened no definite mass could be palpated, but both lateral lobes, especially the left, bulged markedly. For the first twelve hours after the operation, the patient seemed very well. He then rapidly collapsed and died during the night.
On post-mortem examination there was a large excess of fluid in all the ventricles of the brain. Both lateral ventricles were dilated, especially the left. No tumour was discovered in the cerebrum, cerebellum, pons, or medulla. Superficial hiemorrhages were present on the posterior aspect of both lateral cerebellar lobes, the result of the operative intervention.
Looking back on this case, it is now evident that it was one of so-called serous meningitis with internal hydrocephalus, following an original attack of measles and a subsequent otitis media. The mistake was in not laying sufficient emphasis on the history and in being misled by the intense optic neuritis and the ataxia of the right upper limb. Case III.-Another little boy, H.Dy., aged 6, had had measles two years ago, followed by chronic intermittent left-sided otorrhoea. During the last six months he had occasional fronto-vertical headaches. Two weeks ago he had an attack of causeless vomiting and shortly afterwards became intenselydrowsy and apathetic. The drowsiness and vomiting continued. Four days ago he had an attack of unconsciousness with left-sided convulsions. Since this attack he had been unable to use the left arm or leg. On the night before admission he was said to have had generalized convulsions and had been mentally confused since then.
On admission he was mentally dull, but he executed simple verbal requests without difficulty. His articulation was so dysarthric as to be unintelligible. The heart, lungs, and abdominal organs were normal and the urine was free from albumin or sugar. The cerebro-spinal fluid was under increased pressure but contained no excess of cells.
The boy lay on his left side with the head strongly retracted and the back arched. The left upper limb was rigidly flexed at the elbow; the shoulder and fingers remaining flaccid. The left lower limb was rigidly flexed at the hip, knee, ankle and toes. When passively placed in a sitting posture, the left limbs retained the same posture as before and he tended to fall towards the left side. When placed on his feet and supported on both sides, he tended to walk backwards or to fall back. When led forwards he took short steps and moved in a wide circle towards the right side. When standing still, he fell backwards at once.
In addition there were frequent attacks of sudden tonic spasm of the left face, arm, and leg, lasting a few seconds at a time.
Both optic discs were swollen, especially the right. The right pupil was larger than the left; both reacted to light. There was occasional transient, internal squint of the left eye. The face, palate, and tongue moved normally.
There was no voluntary movement in the left upper or lower limbs, but their flexed posture was now and then increased in intensity by the tonic spasms above referred to. He made occasional voluntary movements with the right limbs. The knee-jerks and anklejerks were normal. The plantar reflexes were flexor in type; the abdominal reflexes were absent.
A week later the head retraction was still more marked. Both knees were now rigidly flexed, especially the left. The mental dullness was more profound. Later, the head became tonically rotated towards the right. The flexed posture of the left limbs was maintained, even during coma, and the left toes became tonically flexed into the sole. The plantar reflexes remained flexor in type throughout. He died a fortnight after admission, the temperature remaining normal to the end. The foregoing case, although occurring in the year 1908, before neurologists had begun to discuss or adequately to study the nature of decerebrate rigidity or of tonic fits, was suggestive, even in those days, of what Hughlings Jackson had described to us, his pupils, as cerebellar fits. The attacks were totally unlike ordinary cortical fits. The intense optic neuritis made one suspect the possibility of an intracranial tumour. The negative findings in the cerebro-spinal fluid were against an inflammatory lesion, meningeal or otherwise.
The post-mortem examination, to our disappointment, showed no signs of tumour in any part of the brain. Beyond a moderate degree of distension of the ventricles, no abnormality was discovered in the brain or meninges.
How, then, are we to explain this case ? The likeliest explanation I can offer is that, just as in the case immediatelv preceding, it may have been a case of serous meningitis with hydrocephalus following the attack of measles, although the interval of two years since the measles was considerably longer than one usually meets with in serous meningitis. Perhaps some of my audience will be able to suggest a more satisfactory explanation.
The last of my series of confessions of signal failure of diagnosis was perhaps even less excusable. The patient was only seen once, in consultation.
Case IV. -A man aged 45, F. Gu., who denied venereal disease, complained of inveterate diffuse headache of about four months' duration. This pain steadily increased in severity. Three weeks previously he had became mentally dull, with loss of memory and disorientation as to time and place. The mental dullness rapidly deepened, and, on the day before I saw him, he developed causeless vomiting. There had been no convulsions and no attacks of unconsciousness. There was no history of head injury or of otorrhcea. The heart and urine were normial.
On examination he was mentally confused but his articulation was normal and there were no facial or lingual tremors. He often called objects by the wrong name, e.g., he called a bed-pan a pen-holder. There was no apraxia with either hand, as tested by a chain, scissors, or pencil, all of which were named correctly with the eyes shut and were suitably put into use. He tended to close the right eye from time to time, as if from diplopia, but his mental condition was too dull to permit of confirmation of this possibility. The optic discs were normal and the visual fields were normal on rough test. The pupils were equal and reacted to light. There was no squint or nystagmus and the remaining cranial nerves were normal. No motor or sensory abnormality could be detected in the arms or legs. There was no ataxia. His gait was feeble and he tended to fall backwards when standing. The knee-jerks and ankle-jerks were just present, much diminished. The left plantar reflex was flexor in type: the right was not elicited. There was incontinence of urine. The cerebro-spinal fluid showed no excess of pressure and contained only 381 lymphocytes per c.mm. The Wassermann reaction was not determined (this was in the year 1909).
The patient died suddenly four days after I saw him. At the autopsy no tumour was discovered in the brain, but there 'were two large oyster-shaped subdural hemorrhages, attached to the inner surface of the dura covering both frontal lobes, and' the case was evidently one of pachymeningitis hlemorrhagica.
In this case the progressive headache, followed by cerebral vomiting and mental dullness, taken in conjunction with the absence of pleocytosis in the cerebro-spinal fluid, led to an entirely erroneous diagnosis of intracranial tumour. It is probable, of course, that nowadays most of us would probably avoid this error. Moreover, it is likely that, had the Wassermann reaction been available for examination of the cerebro-spinal fluid and blood, had his mental symptoms been more carefully observed, and his age, 45, been borne in mind, the presence of headache would not have led us astray, when we remember how frequently pachymeningitis hammorrhagica occurs in general paralytics. But whatever may be the real explanation of this case, the fact remains that a gross error of diagnosis was committed. SOME PITFALLS IN DIAGNOSIS. Reviewing my own errors of diagnosis in the foregoing series of cases, let me now sum up some of the commoner causes of mistakes.
(1) The size of a brain tumour is usually more extensive than its focal signs would lead one to expect.
(2) In tumours the focal diagnosis of which is mainly dependent on the recognition of sensory abnormalities (whether of the somatic sensations or of special senses), a reasonable degree of intelligent co-operation on the part of the patient is necessary for accurate diagnosis. If the patient be mentally dull (a condition which may sometimes be due to the tumour itself), the extent and even the existence of sensory abnormalities may be overlooked, and the focal diagnosis thereby rendered difficult or impossible. Difficulties of this sort are specially liable to occur in tumours of the parietal, occipital, and temporal lobes.
(3) Pre-frontal tumours occasionally present pseudo-cerebellar symptoms.
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(4) Temporal lobe tumours may produce pituitary symptoms from direct extension of the tumour to the pituitary gland.
-(5) Tumours of the ponto-cerebellar angle are amongst the easiest of recognition, whereas those in the substance of the cerebellum, especially if growing slowly, are sometimes less easy to locate. (6) In tumours of the centrum ovale, paralytic signs are sometimes preceded by convulsive phenomena.
(7) In tumours of the pineal body or corpora quadrigemina, the focal signs of quadrigeminal disease may be absent, despite severe compression of these structures by the tumour.
(8) A tumour of the lateral ventricles in one instance produced, in the supine position of the patient, postural headache and vomiting, together with transient weakness of the lower limbs. It is suggested that this syndrome is associated with temporary blocking of the foramina of Munro by prolapse of a soft movable tumour.
Most ventricular tumours produce symptoms only of intraventricular distension, unless they extend into adjacent parts, when other symptoms may be superadded.
(9) Tumours of the anterior lobe of the pituitary body may attain a very large size whilst causing only slight clinical signs.
In supra-sellar tumours, drowsiness is commonly an outstanding symptom. Its occasional sudden temporary disappearance is suggestive of temporary relief or alteration of pressure by a cystic growth.
(10) A tumour may completely fill the cisterna magna without causing focal symptoms in the adjacent cerebellum or fourth ventricle.
(11) In tumours of the basal meninges, the focal symptoms, although easy of recognition, are often much less extensive than might be expected when compared with the subsequent size of the tumour.
(12) In multiple tumours, the main mass of symptoms is sometimes produced by one tumour alone. This is not necessarily the largest tumour, but the one which impinges on recognizable focal areas. Multiple tumours have been mistaken for encephalitis lethargica.
(13) Gross errors of diagnosis in the foregoing series of cases include a diagnosis of intracranial tumour where the patient was suffering from disseminated sclerosis; a diagnosis of cerebellar tumour where the patient had internal hydrocephalus; and a failure to recognize a case of pachymeningitis haemorrhagica owing to insufficient clinical observation.
ERRORS, AVOIDABLE AND UNAVOIDABLE.
A considerable proportion of what I have said is a gloomy record of failuires. The old maxim remains true, however, that negative facts sometimes have a positive value, and possibly such a list may serve as a warning to others and thus help to prevent them from making similar mistakes. Some mistakes should be avoidable. First, there are errors due to carelessness, or to inexactitude, or insufficiency of observation. In this respect there is a wide dissimilarity between various observers. We all differ, not only in our personalities, but also in the relative accuracy of our observations. Another avoidable cause of failure to reach an accurate diagnosis is the human tendency to cling too stubbornly to our first rough conception of a case. Once we bave started on an initial false scent, there is an inclination to continue along the same line, bolstering up our primary diagnosis and trying to fit the various clinical features into our old original picture. This is where a consultation with an experienced colleague is so valuable. But the careful physician should also try to reconsider and revise the case himself from time to time. This difficult task consists in wiping out all his preconceived ideas and starting de novo, with a careful and systematic re-investigation of all the signs and symptoms together with a patient inquiry into the history and chronology of these symptoms, just as if he had never seen the patient before.
A second class of errors in diagnosis is unavoidable. Such, for example, are errors due to the insufficient length of time during which the patient has been ill. In the earliest stages of many a brain tumour, focal signs may be absent, or so inconspicuous as to escape the most expert observer, or they may be too scanty and undeveloped to justify an accurate diagnosis. It may even bappen that a brain tumour runs its full course to a fatal termination without displaying any clinical signs, recognizable in our present state of knowledge, which could yield even a hazy suspicion as to its existence, much less as to its location. In other cases, again, physical signs are already present, but our eyes are not yet educated to recognize them. Thus, in the days before we learned to make systematic observations of the visual fields, how many pituitary, temporal, and occipital tumours escaped recognition, which nowadays are located without difficulty ? Or again, consider how an examination of the cerebro-spinal fluid, or the outlining of the cerebral ventricles by pneumo-radiography, may throw a flood of light on an otherwise obscure case. Another source of difficulty in brain tumours consists in the fact that diffusely infiltrating tumours may sometimes attain a large size, and yet, so long as the nerve elements are not destroyed, the clinical symptoms may be relatively scanty, until at last some sudden vascular accident, such as a hamorrhage, occurs in the growth, thereby causing an immediate increase in the symptoms. Therefore, in the presence of the general signs of intracranial tumour, any sudden onset or aggravation of focal symptoms, as contrasted with a gradually progressive march, should always arouse in our minds the suspicion of a haemorrhage into a growth;
Many an uncertain or incorrect diagnosis, although humiliating to our vanity, proves later to have its educative value. I would go farther and say that an uncertain diagnosis is sometimes a sign of wisdom. It takes a wiser and more courageous physician to say, " I don't know," when a more rash or less experienced colleague may feel no doubt as to the accuracy of his diagnosis.
As medical science makes further advances, the diagnosis of the exact sites of diseased processes will probably become relatively less important than it is now. On the other hand, the study of the causes of disease will become more profound. Fresh knowledge will surely lead to improved methods of treatment. Whilst I yield to no one in my admiration and respect for the marvellous dexterity of our distinguished surgical colleagues, I cannot help feeling (and I am sure they realize it too) that many cerebral operations are hazardous, crude, and mutilating.
Under present-day conditions this is inevitable, even with the most skilful operators. Let us hope that the time will come when many surgical operations on the brain, as on other organs, will be discarded in favour of other more efficient and gentler methods, perhaps biochemical or physical, whereby we shall be able to melt away growths, no matter how deeply seated or how insidiously infiltrating, or, better still, when we may succeed in raising the resistance of the body so as to prevent their appearance altogether.
When that happy Utopia is reached, many of our drugs and surgical instruments will be relegated to their proper places, in museums of antiquities. A small proportion of weapons, however, will always be required for the correction of traumatic injuries, infections, and congenital malformations, and for the treatment of maladies due to carelessness or wilful indulgence, for there are some phases of human nature which even science, alas ! is powerless to change.
